Context: Resent reviews have shown that about 18% of all child cancers are leukemia. Track of the survival rate can help researchers improve quality of life of patients through improving screening or discovery of better treatments. Objectives: This review aimed at estimating the 5-year survival rates and associated factors of childhood leukemia in Iran. Data Sources: We carried out a systematic review through search of relevant studies published in English (PubMed, Scopus, Google scholar, and ISI) and Persian databases (Magiran, Medlib, SID, and Iran Medex). Study Selection: The study included all epidemiologic studies that estimated survival rate in children with leukemia in Iran during years 2002 to 2015, and a standardized manner was used for extraction of information. Data Extraction: The entire text or summary of all searched articles was extracted and then, related articles were selected, and irrelevant ones were excluded. Fixed and random effects models were calculated by the STATA using standard meta-analysis methods. Heterogeneity was assessed by I 2 statistics. Results: The overall 5-year survival rate in patients with childhood leukemia in Iran was 0.65 (95% CI, 0.62 to 0.67, 10 studies), in the acute lymphoblastic leukemia (ALL) subtype was 71.0% (95% CI: 68.0 to 74.0), and in the acute myeloid leukemia (AML) subtype was 46.0%. Results of the meta analysis showed significant poor survival with relapse (heart rate (HR) 1.59, 95% confidence interval (CI)
Context
Acute lymphoblastic leukemia (ALL) is the most common malignancy in children, followed by acute myeloid leukemia (AML), which involves only 20% to 25% of all newly diagnosed children with leukemia less than 15 years old (1) . Leukemia remains the most frequent malignancy affecting children; about 18% of all child cancers. Chronic forms of leukemia are very rare in children (2) . In childhood leukemia, factors such as parental exposure to ionizing radiation, maternal use of cigarettes, or contraceptives, parental age and education, genetic disorders, and early infections have been suggested as risk factors for leukemia, yet, these factors have not been definitively linked to leukemia and appear to explain only a small proportion of childhood leukemia (3, 4) .
As a result of improvements in treatment and medical programs over the recent decades, the current 5-year survival rate is 89% for children with ALL under 15 years of age (5) . In the USA, advances in therapeutic actions and supportive care have improved the 5-year survival rate, with this rate being over 70% in the three recent decades (6) . In the studies conducted in Iran, 5-survival rate in children with ALL and AML were estimated as 72.5% and 58.0%, respectively (7, 8) . Many studies reported that more intensive treatment with or without stem cell transplantation increased the survival and cure rate in patients with ALL (9) .
Several factors are known to predict survival of patients with leukemia, including age, smoking, bone marrow transplants, disease history, region, lodging, and resistance to treatment, as well as several laboratory factors (such as the number of white blood cells and red blood cells, mean corpuscular hemoglobin, sodium, potassium, and calcium) (10, 11) . The role of some of these prognostic factors such as age and gender are controversial (12) (13) (14) , may be due to a methodological issue. Keeping track of the survival rate can help researchers understand whether progress is being made, and could lead to better moniCopyright © 2017, Journal of Pediatrics Review. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.
toring and improvement in the quality of life of patients through discovery of better treatments.
Objectives
This study aimed at conducting a systematic review and meta-analysis to objectively and quantitatively evaluate the existing literature using specified criteria to determine the 5-year survival rate and associated factors among childhood with ALL and AML in Iran.
Data Sources
We carried out a systematic review to identify epidemiological studies assessing the 5-year survival rates and associated factors in patients with leukemia in Iran. Relevant studies published in English (PubMed, Scopus, Google scholar, and ISI) and Persian databases (Magiran, Medlib, SID, and Iran Medex) were systematically searched.
Study Selection
The search strategy for English databases was performed by the MeSH heading leukemia and/or keyword combinations (acute lymphocytic leukemia, acute lymphoblastic leukemia, childhood leukemia, pediatric leukemia, ALL, AML, leukemia, survival, and Iran) in the title and affiliation; acute lymphoblastic leukemia [ This literature search was supplemented by reviewing relevant citations in the initial studies identified, and previous review articles examining similar outcomes; each title and abstract was checked for relevance. The full text was reviewed if the abstract indicated that the article reported survival rate of childhood leukemia. Furthermore, the identified articles were reviewed for relevant articles and cross-referring publications. We included all epidemiologic studies that estimated survival rate in children with leukemia in Iran from year 2002 to 2015. The inclusion criteria of the current study were, (1) age 15 years at diagnosis, (2) 5 years time of follow up, and (3) estimation of survival rate. In addition, articles were then restricted to children (aged 15 years) and duplicate articles (multiple publications of the same population) were excluded.
Data Extraction
The entire text or summary of all searched articles were extracted. After reviewing and studying the titles of documents, the repeated items were excluded, and then, the full texts of articles were carefully studied by researchers. The related articles were selected, and the irrelevant ones were excluded. The following key information were extracted: first author, year of publication, study design, characteristics of the subjects, number of subjects, follow up period, type of myeloid and assessed survival rate, statistical methods for estimation of survival, and associated factors for childhood leukemia. Initial disagreements on classifications of study characteristics were resolved by discussion within the team of authors. Meta-analyses were performed for survival rates for which results were available from at least 2 studies.
Quality Assessment
Quality of included studies was assessed with the STROBE statement tool for cross sectional studies. In this modified version, the quality tool contained 29 questions. The obtained scores were between 0 and 58 per article. Scores between 42 and 58 were recognized as strongquality articles, 26 and 41 scores were moderate quality, and articles with less than 16 score were weak-quality articles.
Statistical Analysis
Heterogeneity was assessed by I 2 statistics. The fixed and random effects models were calculated by STATA using standard meta-analysis methods. The fixed effects model was used to estimate the variance of the summary odds ratio when heterogeneity was low (I 2 ≤ 25), and the random effects model was used when study heterogeneity was moderate to high (I 2 > 25) (15) . Indication of publication bias was assessed by Begg and Egger's test (16).
Results
Overall, 90 titles and abstracts were recognized in the initial search. After title screening, 55 abstracts were recognized as potentially relevant for inclusion in the meta analysis. A review of abstracts was performed to screen whether they met the inclusion criteria; 25 articles were reviewed in full text to identify the final enrolled articles. Of these 25 studies, 15 articles were excluded because of irrelevance, duplicated results, and follow up period less than A total of 1325 survivors (932 ALL and 393 AML) were included in this meta-analysis. Two of the 8 studies used a retrospective design and 8 articles had a cross sectional method. All 10 studies identified participants before completion of treatment at time of hospitalization. All of the included data sources were based on medical records data in hospitals. Age in all articles was below 15 years old.
Reviews of predictors of survival rate in childhood leukemia in Iran showed younger age, gender, white blood count (WBC) counts ≥ 50,000, relapse and number of relapses, type of leukemia, induction chemotherapy, and bone marrow transplant were associated with survival. Among related factors, 2 parameters were associated with poor survival and HR was calculated in primary articles.
Results of the meta analysis showed: (1) Relapse (HR 1.59, 95% confidence interval [CI] 1.27 -1.98) and results did not confirm heterogeneity among studies (X 2 = 0.28, P = 0.599, I 2 = 00.0%); (2) WBC counts ≥ 50,000 (HR 2.92, 95 % CI 1.23 -4.60). Heterogeneity among these studies was not observed (X 2 = 0.24, P = 0.889, I 2 = 00.0%).
The overall 5-year survival rate in patients with childhood leukemia in Iran was 0.65 (95% CI, 0.62 to 0.67). A significant heterogeneity among these studies was observed (X 2).
When the meta-analysis was limited to studies enrolling only the ALL subtype, 5-year survival rate was 71.0% (95% CI: 68.0 -74.0, 7 studies) and for the AML subtype this was 46.0% (95% CI: 39.0 -52.0, 5 studies).
Subgroup analysis was performed to explore possible sources of heterogeneity among studies. Results of subgroup analysis showed a positive heterogeneity between quality of papers (P ≤ 0.001). Figure 4 presents these results; 5-year survival rate in publications with high quality was lower than articles with medium quality, and higher than those with a low quality.
Results of meta-regression are shown in Figure 5 ; according to the results, follow up duration and year of publication had no association with heterogeneity of results. Thus, year of publication and number of subjects was not related to variability in the results of 5-year survival rate (regression coefficient = 0.287, P = 0.63) and (regression coefficient = 0.291, P = 0.115), respectively.
We finally created different funnel plots, using different exposure assessment methods, to explore the possibility of publication bias, yet, results were not evident of publication bias (bias: 4.25, 95% CI = -10.13 -19.07; P = 0.710), so we tried to consider the most published articles on this subject (Figure 6 ).
Discussion
The current study was a systematic review and meta analysis to evaluate the existing literature to determine the prognostic factors and 5-year survival rates of children with ALL and AML leukemia in Iran. The results showed that survival rate for children with ALL was somewhat more and was 68.0% (95% CI: 65.0 to 71.0), in return, in the patients with AML this was 44.0% (95% CI: 38.0 to 49.0). The comparison of this finding with other countries showed the 5-year survival rates in USA for ALL and AML was 85% and 65%, respectively (6) . The studies were found to be heterogeneous (X 2 = 55.12, P ≤ 0.001, I 2 = 93.2%, 95% CI 91.4 -95.3). A Meta regression was used to explore important sources of heterogeneity in survival rate in primary articles; according to the results, year of study, quality of articles, and number of patients had no association with heterogeneity of results. Therefore, we did not find important sources of heterogeneity, yet, length of follow-up, source of primary data, and diagnosis stage of malignancy could be important predictors of heterogeneity.
We systematically assessed important prognostic factors of childhood leukemia in Iran. Two factors, relapse and initial white blood cell count, are thought to be the most important predictors in Iranian children. Previous studies have reported that younger patients respond better to treatment, some abnormalities in genetic characteristics are bad predictors (21) , diagnosis at final stages have a bad outlook (22) , high white blood cell counts are re- Our systematic review had a number of limitations. First, stage of follow up in primary studies was unclear, however, it represents a relative lack of studies to compare survival rate in subtypes and subgroups, indicating the need for further research. Second, despite the lack of indication of major publication bias, it is impossible to be ruled out completely, especially in the light of low number of studies. Third, we could not specify the source of heterogeneity due to limitation in studies, because the majority of the characteristics could not be acquired from the studies. Another limitation of this study was the sources of primary data that were all recruited from hospital records due to lack of a cancer registry center nationwide. Hospital records in our country is very limited because data is not gathered for investigation purposes, and records usually involve missing data and typing mistakes. In addition to this, patients from one distinct hospital cannot represent all patients in the population.
Conclusions
In summary, in this meta analysis, reliable results were obtained about 5-year survival rates in childhood leukemia patients. According to our results, 5-year survival rate in AML patients was lower than ALL patients. Important prognostic factors in this systematic review, relapse, and WBC counts lower than 50000, have shown a relationship with poor prognosis. To sum up, the results of this meta analysis strongly support the need for future research and guid- 
